Study objective: To determine whether there is a relationship between musculoskeletal disorders and presumed symptoms of stress. Design: Cross sectional and mixed longitudinal cohort study. Longitudinal data were collected at baseline (1973) 
Psychosocial stress, whether measured as life events or as more continuous strains, has received attention as a possible aetiological factor in musculoskeletal disorders. Consistent results have been obtained in support of a relationship between stressful life events and the onset of rheumatoid arthritis.' Lichtenberg et al2 showed that stressful life events were associated with perceived pain in elderly patients with osteoarthritis, whereas arthritic severity was not. Minor events, called daily hassles, were shown by the same authors3 to be associated with arthritic pain, accounting for 22% of pain variance. In some studies contradictory or ambiguous results have been obtained. 4 5 Aro6 has observed that presumed symptoms of stress predict chronic diseases. The purpose of this paper was to study whether these symptoms are associated with the occurrence of musculoskeletal disorders in an industrial population. The concept of stress was understood in the sense of an unbalanced relation between individual and environment: incongruity between personal needs/ goals and the resources available for their satisfaction/ attainment, or incongruity between environmental demands/loads and the capabilities/susceptibilities of the individual.6 7 Stress in the individual was assumed to be manifested as mental and somatic symptoms.
Musculoskeletal disorders were measured as rheumatic complaints, clinical findings made by a physiotherapist, and long term diseases reported by the subjects and checked by a physician. Both a cross sectional and a longitudinal study design was used. Two Preliminary information on the health status of the examinees was collected by a questionnaire, which was mailed to the members of the sample at the end of January each year. The questionnaire was completed in interviews in a health examination, during which an assessment of the clinical status of the musculoskeletal system was also made by one of two physiotherapists trained for the purpose. The health examinations took place during spring, from February to June.
Symptoms of stress
In the questionnaire, the subjects were asked: "Have you had some of the following symptoms during last year and how often? (Symptoms regularly associated with menstruation or with alcohol consumption should not be included)". These symptoms were selected from various treatises on mental stress and are generally assumed to be common in people undergoing stressful life periods. The following list of symptoms was given: Clinical findings-Two trained physiotherapists performed the clinical examination of the musculoskeletal system at each stage of the study. In 1978 the youngest age group was not examined. Pains in the muscles and joints were assessed by palpation, and restrictions in the movements of joints were measured. Ranges of movement in joints were generally measured in active motion, except where this was not feasible (hips, ankles). The guidelines published by the American Association of Orthopedic Surgeons8 were used as follows: Myalgias in the extremities were scored from 0 (none) to 2 (bilateral).
Twenty one variables, based on the examination, were summed to form the musculoskeletal findings score (80 grades). The label "mean musculoskeletal findings score" refers to the mean of the 1973 and 1978 scores. The scores of musculoskeletal morbidity were classified separately in each sex/occupational class group using class limits that divided the distributions into thirds.
The reliability ofthe morbidity scores-There was no time trend during the examination period in the means of the musculoskeletal findings score, either at baseline (initial findings) or at the end ofthe follow up, when calculations were made by two week periods for the total duration of the health examinations. At baseline there were no significant differences between the physiotherapists in the mean scores, similarly calculated by two week periods, but both at the 5 year follow up and at the 10 year follow up such differences were shown. At the follow up examinations, however, the percentage distributions of the examinees by age, sex, and occupational status in the groups assessed by each physiotherapist were very similar. Thus, there should be no systematic error in our results resulting from different sensitivity of the examiners.
Fifty four persons at baseline went through a second examination by the same physiotherapist a short time (up to two weeks) after the first examination. The correlation of the scores was 0-93 in the men and 0 77 in the women.
In 1978 53 persons and in 1983 54 persons went through a second examination directly after the first one, made independently by the other physiotherapist. Chronic musculoskeletal diseases-The dichotomous variable "chronic musculoskeletal disease" was based on the questionnaire item: "Have you at present any permanent illness or impairment?" When there was a positive response, the person was asked to write down the illness(es). In the health examination a physician confirmed, mainly by interview, the presence of chronic musculoskeletal diseases. The 10 year incidence of chronic musculoskeletal disease was calculated in those persons who had no such disease at baseline, and the incidence during in those who had no disease at baseline or in 1978.
LOSS TO FOLLOW UP
Seventy four per cent of the women in the original sample, and 63% of the men, took part in both re-examinations (table 1) . Forty two persons died during the 10 year follow up period. In women, those lost to follow up were younger than those who participated in the re-examinations. In men there were no statistically significant differences in the age distribution of the participants and non-participants. In 1983, half of the sample were still employed by Valmet and a fourth had retired from work. The significance of the differences in morbidity by sex and occupational class was determined by t tests, which were also used in comparing the mean changes in the morbidity scores by the type ofchange (increase, decrease) in the stress symptoms score. The associations of the variables with age were assessed using Spearman rank correlation coefficients. Analysis of variance and of covariance (Manova, SPSS-X) were used to assess the associations between the determinant and outcome of interest, and to control for the effect of age. In the longitudinal analyses the baseline level ofthe outcome variable was also adjusted for by analysis of covariance. The prevalence and incidence rates of chronic musculoskeletal disease were obtained from analyses ofvariance/covariance by interpreting the class means as proportions.
Results
The means and standard errors at baseline ofthe stress symptoms score and the measures of musculoskeletal morbidity by sex and occupational class are presented in fig 1. The means of both the stress symptoms score and the morbidity scores were higher in the blue collar than in the white collar groups, and higher in women than in men.
Musculoskeletal morbidity increased with age according to all indices. The stress symptons score was significantly associated with age only in men. The change in the SSS during the 10 tp<O-OJ; tp<OOOl. The possibility that stress is a cause of musculoskeletal disorders was supported by the following evidence: the mean stress symptoms score on the first two occasions predicted (a) the level of the morbidity scores at the end of the follow up, allowing for the level ofthe relevant morbidity score at baseline, and (b) the incidence of chronic muculoskeletal diseases during the second 5 year period.
The possibility that musculoskeletal disorders produce stress was also supported by the results, though somewhat less consistently than the first assumption.
The interpretation of the evidence supporting the second assumption is straightforward. Degeneration of the locomotor system and the associated symptoms interfere with movement and cause difficulties in pursuing everyday tasks, etc. They are, therefore, sources of stress.
As to the interpretation of the evidence for the first assumption, some observations on the implements of measurement are necessary. The indicator of stress was based on the abundance of various symptoms perceived by the subjects. Many of the items were 299 similar to those in the instruments originally designed for the screening for psychiatric disorder.9 1 Formulations such as "psychosomatic symptoms" and "symptoms of stress" have been widely used when referring to these symptoms." 12 It has also been suggested that they may more properly be seen to reflect states of deprivation.'3 The possibility that some of the items in the stress symptoms score would be symptoms of somatic diseases has been considered in our study population6 and found unlikely. That symptoms of musculoskeletal derangement would be included in the stress symptoms score is also unlikely, with the possible exception ofheadache, which may be associated with neck-shoulder problems.
The probability that a chronic musculoskeletal disease will be diagnosed may be enhanced under stress because of an added readiness to consult a doctor. 6 To obtain a more objective measure of the state of the locomotor system a clinical examination by a physiotherapist was made. There is a subjective element embedded even in this score: for example, whether and how much pain a person feels or reports during palpation in an examination may be dependent on the level of stress she/he is subject to. The absence of any association between the change in the stress symptoms and the change in the findings suggests that little or none of this effect is operative in the musculoskeletal findings score.
The sensitivity ofthe investigator also influences the findings. An attempt at enhancing the reproducibility of the method was made by ensuring that the same person was the main physiotherapist at all stages ofthe study. In spite of this, there was a systematic increase offindings in groups that were ofthe same age in 1973, 1978 and 1983 . A reason for the increased sensitivity of the method may be the added working experience gathered by the physiotherapist during the follow up period. However, this does not affect my conclusion.
My results lend credence to the view that stress increases the occurrence of musculoskeletal disorders. Some of the effect may be mediated by influences on help seeking behaviour, but the results also suggest that stress may produce changes in the physical state of the musculoskeletal system.
